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A NEUROPTEROUS MYRMECOPHILE, 
NADIVA VALIDA ERICHS. 


By NEAL A. WEBER 
University of North Dakota 


None of the insects of the Order Neuroptera seem to have 
been recorded as dwelling with ants in any degree of myr- 
mecophily. This is hardly surprising in view of the preda- 
tory nature of these insects. The finding, therefore, of 
larvee of a neuropteron living as symphiles with a common 
and widespread ant was quite unexpected. 

While travelling up the Courantyne River, boundary be- 
tween Surinam and British Guiana, as the guest of the 
British Boundary Commission, a brief stop was made at 
Wonotobo Falls July 18, 1936 in about 4° 22’ N. Lat. Here 
in a small clearing in the virgin rain forest was a tempo- 
rary depot of the Commission. Some of the medical stores 
were kept in a plywood Vanesta box of about one bushel 
capacity. In opening the box to take out quinine I found 
the box alive with the large and pugnacious ant, Campo- 
notus (Myrmothrix) abdominalis (Fabr.). The cover was 
sufficiently warped to permit the ingress and egress of the 
ants. While collecting some of the ants a few small, active 
insect larve of an unusual blue in color were noticed scurry- 
ing about among the piles of ant eggs, larve and pupz 
lying openly on the floor of the box. Some of the ants 
carried off these blue larve in the same manner as they 
earried their own brood, securely held between the man- 
dibles, and with equal care. The blue larve were nearly as 
active as the ant workers and some ran off by themselves. 
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There was definitely no hostility between the ants and the 
guest larvee; rather the latter seemed to be treated as ant 
brood. 

Unfortunately I had to continue my journey upriver im- 
mediately and had time only to place a few of the blue larve 
in a small vial. Strenuous travelling up several hundred 
miles of rapids and falls prevented study of the material. 
One larva pupated during the journey and July 28 an imago 
emerged. Mr. Nathan Banks has kindly determined this as 
Nadiva valida Erichs. (Chrysopide) with the note that the 


Fig. 1. a, Larva of Nadiva valida Erichs; b, Pupal case of same. 


species “was described from the United States but known 
also from Brazil. It belongs to a peculiar group, the body 
being broad and heavy; and the venation not as much spe- 
cialized and inconstant. Allied forms are mostly in South 
Brazil, Argentina and Bolivia.” The larva and neat cocoon 
are figured below. 

A large larva after preservation was 10.5 x 5 mm., the 
extended and dried pupal envelope 10.5 mm. and the ellipti- 
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cal cocoon 5.5 x 7 mm. The latter was a light straw 
yellow in color and firmly affixed by yellow threads to crum- 
pled blue paper which covered absorbent cotton. From an 
even horizontal break or cut in the case one millimeter from 
an end the imago had emerged. 

Camponotus abdominalis is widespread and abundant in 
the Neotropical Region. The colonies are often very popu- 
lous while the workers and soldiers are among the most 
aggressive of ants, the latter inflicting painful bites. The 
present nesting site is not unusual. I found these ants 
nesting in Trinidad in such places as old cacao pods, Nasuti- 
termes nests (termite-inhabited or not), a disused teapot, 
a writing desk and a gentleman’s cabbage walking stick. 

There are some aspects of the relationships between this 
ant and the Nadiva larve which would repay study and 
which could not be worked out in view of the circumstances 
described above. How were the guests adopted? How do 
they obtain food? Perhaps, after in some manner acquiring 
the ant nest odor, the larve were adopted. Or were the 
eggs laid in the ant nest? The young larve might have 
been active and elusive enough to escape the first attacks 
of the ants and would soon acquire the nest odor. In view 
of the known predatory habits of Neuroptera larve it would 
not be surprising to find that they fed upon the brood of 
their hosts. The larve are covered with short, stout hairs 
but with nothing resembling trichomes so what they could 
give the ants in return is unknown. 
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METAMORPHOSES OF COMMON CUBAN PYRGINA 


By V. G. DETHIER 
John Carroll University, Cleveland, Ohio 


The four most common skippers of the subfamily Pyr- 
gine found in Cuba are Goniurus proteus L., G. dorantes 
Stoll., Polygonus lividus Hbn., and Pyrgus syrichtus Fabr. 
The life history of G. proteus has been described repeatedly, 
and the immature stages of Cuban specimens are similar to 
those of North American specimens. In Cuba the larve 
feed on Clitorea, cultivated beans, and all native closely 
related Leguminose. G. dorantes feeds on the same plants. 
P. lividus, which in Florida feeds on Piscidia piscipula, is 
found on species of Lonchocarpus in Cuba. The larve 
found here differed slightly from those studied by Dyar 
(1897). For a description of the first instar of P. syrichtus 
the reader is referred to an earlier paper (Dethier, 1940). 


Goniurus dorantes Stoll. 


Egg. Turtle green. Greatest diameter 1.0mm. Height 
.8mm. Apex patterned with large prominent raised reticu- 
lations. These gradually merge into many longitudinal ribs 
extending to the flattened base. 

First Instar. Head height .5 mm.; head width .6 mm. 
Head shiny piceous to black, covered with few small, scat- 
tered, colorless, tapering hairs. Body length 2 to 3 mm. 
Javel green to bright chalcedony yellow. Few scattered 
lighter colored spots on body. Few short tapering hairs 
arising from black tubercles arranged in paradorsal, supra- 
stigmatal, and substigmatal rows. Prothoracic legs fuscous. 
Shield concolorous with head. Substigmatal area of shield 
bright orange. 

Second Instar. Head height .8 mm.; head width .81 mm. 
Head shagreened, almost black. Hairs shorter and more 
numerous. With slight tawny tinge. Body length 3.5 mm. 
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Light greenish yellow. Many lighter pale greenish yellow 
spots scattered over the surface of the body. The numerous 
short scattered hairs arise from these.. Slight bleaching of 
shield in the mid-dorsal line. Numerous short hairs on 
shield. Prothoracic legs fuscous. Hairs on anal plate black. 


Third Instar. Head height 1.2 mm.; head width 1.4 mm. 
Head more roughly shagreened than before. Pronounced 
rugosities at apex of vertex. Black. Body length 7 mm. 
Javel green. Anterior edge of shield ochraceous orange, 
posterior part fuscous. Remainder of segment orange. No 
other noticeable changes in the body. 

Fourth Instar. Same as above. 


Fifth Instar. Head height 2.4 mm.; head width 2.7 mm. 
Head very roughly shagreened. Apex of vertex with large 
rugosities, larger near median line. Head fuzzy and downy 
in appearance due to the numerous short tawny hairs. 

Eggs laid on the food plant July 11 hatched July 14. 
Each instar required from three to four days. 


Polygonus lividus Hbn. 


Second Instar. Head height .8 mm.; head width .9 mm. 
Head black, rugose. Few scattered light colored hairs. 
Body length 6 mm. Dull green yellow. Mid-dorsal line 
faint, darker green due to transparency there. Thin, 
irregular, yellowish para-dorsals. Body sparsely dotted 
with small yellow spots. Anal area suffused with yellow. 


Third Instar. Head height 1.2 mm.; head width 1.6 mm, 
Head slightly more rugose. Not noticeably rougher at ver- 
tex than elsewhere. Body length 7 to 11 mm. Markings 
same as before. General color meadow green. Para-dorsals 
and spots bright chalcedony yellow. 


Fourth Instar. Head height 2.0 mm.; head width 2.4 
mm. Head black. Surface broken up into roughly poly- 
- gonal raised reticulations. Flat scale-like protuberances on 

apex of head directed away from median line. Not so pro- 
nounced as the rugosities in G. dorantes. Head very flat- 
topped. Scattered, very short, colorless hairs. Body 
length 20 mm. Meadow green. All legs and ventral side 
of thoracic segments bright chalcedony yellow. Shield con- 
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colorous with body. Meadow green mid-dorsal line due 
to absence of the bright chalcedony yellow spots which cover 
the rest of the body. Spiracles concolorous with body. 
Larva nearly naked. Very few exceedingly small colorless 
tapering hairs. 

Each instar required four days. 


Pyrgus syrichtus Fabr. 


Second Instar. Head height .55 mm.; head width .57 
mm. Widest at the level of the adfrontal punctures, nearly 
flat-topped. Piceous. Body length 3.5 mm. Very light 
greenish. Legs and spiracles concolorous with body. 
Shield concolorous with head. Many short, colorless, spatu- 
late hairs scattered over the surface of the body. Hairs 
on subventral fold and anal plate tapering. All hairs aris- 
ing from prominent cream colored tubercles. 


Third Instar. Head height .87 mm.; head width .90 mm. 
Head piceous, nearly black. More rugose than in foregoing 
instar. Adorned with scattered colorless tapering hairs. 
Length of body 6 mm. Shield smooth, piceous. Faded 
fuscous mid-dorsal line. Six long, colorless, spatulate hairs 
on either side of the median line in the anterior border of 
the shield. The more lateral two are located dorsad and 
slightly cephalad of the large circular brown spiracle. On 
the posterior edge of the shield there are two to three very 
short spatulate hairs, also colorless, on each side of the 
median line. Prothoracic legs same color as shield. Body 
same as before, slightly darker green. 


Fourth Instar. Head height 1.3 mm.; head width 1.6 


mm. Body length 10 mm. Not much change from third 
instar. 


Fifth Instar. Head height 2.2 mm.; head width 2.4 mm. 
Piceous. Very rugose. No conspicuous protuberances at 
top of vertex. Dense covering of short tawny hairs. Body 
length 17 mm. A mid-dorsal and, to a lesser extent, a para- 
dorsal bleaching of the shield. Shield chocolate. Body 
chrysolite green. Mid-dorsal line faint. Deep chrysolite 
green. Faint indication of similar narrow para-dorsals. 
Colorless, slightly spatulate hairs numerous. Arising from 
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white rounded tubercles. Legs fuscous. Spiracles con- 
colorous with body. 


Chrysalis. Length 13.5 mm. Head kroénberg’s green 
dorsally. Wing pads, mouthparts, and legs scheele’s green. 
Abdominal segments light dull green yellow. Mid-dorsal 
line suffused with fuscous and scheele’s green. Interseg- 
mental areas courge green ventrally. Spiracles_ black. 
Numerous long hairs white. Head, thoracic, and abdominal 
regions hairy. Anterior end rounded. Widest in the region 
of the posterior edge of the wing pads. 

Each instar required three or four days for its comple- 
tion. Pupation took place July 20, and the imago emerged 
ten days later. Although small larve were unable to sur- 
vive on the more pubescent species of Sida, larger larve 
fed on all the native species. 


LITERATURE CITED 


Dethier, V. G. 1940. Life histories of Cuban Lepidoptera. Psyche, 
47 (1): 14-26. 

Dyar, H. G. 1897. Life history of Hrycides amyntas Fab. Entom. 
News, 8 (7): 182-183. 


8 Psyche [ March-June 


NOTES ON TABANIDZ (DIPT.) FROM PANAMA 
V. THE GENUS TABANUS, SUBGENUS 
BELLARDIA RONDANI 


By G. B. FAIRCHILD 
Junior Medical Entomologist 
Gorgas Memorial Laboratory, Panama, R. de P. 


SUBGENUS Bellardia RONDANI 


Bellardia Rondani, 1863, Arch. per La Zool., Modena, 
III, 1, p. 81. (with T. albonotatus Bell.). Enderlein, 1925, 
Mitt. Zool. Mus. Berlin, 2, p. 394. (Type, T. oculus Walker 
= T. albonotatus Bell.) Kréber, 1932, Rev. Ent., II, 3, pp. 
290, 300 (in part). Borgmeier, 1933, Rev. Ent. III, 3, 
p. 288. Krdber, 1934, Rev. Ent., IV, 2, p. 261 (in part). 

Lophotabanus Szilady, 1926, Biol. Hung., I (7), p. 25. 
Krober, 1929, Zool. Anz., LX XXIII, p. 120 (14 species, no 
type). Krdéber, in Borgmeier, 1933, Rev. Ent., III, 3, p. 295 
(Type, T. favibarbis Macq. 1845). Krodber, 1934, Rev. Ent., 
IV, 3, p. 295. Bequaert, 1940, Rev. Ent., XI, 1-2, p. 289 
(Type, T. bifloccus Hine 1925). 

The species included in Lophotabanus by Szilady (1926) 
and later authors are, in my opinion, not subgenerically 
separable from T. oculus Wlk., which is the genotype of 
Bellardia Rond. 1863. The only difference seems to be the 
presence of a closed first posterior cell in oculus, but as a 
number of other species have this cell strongly coarctate, 
while differing in no other important respect, it would seem 
best to discard Lophotabanus entirely. The limits of the 
group are not clearly definable, some of the species showing 
many points in common with T. sorbillans Wied., and T. 
rubrofemorata Kroéb., species placed by Kréber in Macro- 
cormus Lutz and Bellardia Rond. I am of the opinion that 
T. ferrifer Wlk., T. olivaceiventris, Macq. and other large 
species with a small black spot on the prescutellum only, 
show a greater resemblance to a group of large species in- 
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cluding T. fuscus Wied. and T. cinerarius Wied., for which 
Lutz proposed the names Chelotabanus and Odontotabanus, 
than they do to T. oculus and T. albocirculus. For this rea- 
son T. ferrifer and T. importunus Wied., which both have a 
small prescutellar black spot, are excluded from the group 
in the present paper. 

The group may be characterized as follows: Medium to 
large sized flies. Eyes bare, unicolorous or with 2 or 3 
green bands. Frons medium to narrow, 6 to 10 times as 
high as basal width. Frontal callus present, of variable 
shape. Vertexal tubercle absent or weakly developed. Sub- 
callus pollinose. Antenne variable, generally with a well 
marked angle above, rarely with a long tooth. Palpi mod- 
erately inflated. Proboscis but little longer than palpi, the 
labella fleshy. Subepaulet with macrotrichia. Wing vena- 
tion normal, or with the first posterior cell closed or co- 
arctate. Appendix on upper branch of third vein present 
or absent. Wings hyaline, smoky, or with clouds on the 
cross veins. Coloration variable, but the prescutellum and 
dise of scutellum clothed with dense black pubescence which 
is more or less completely encircled by light hairs. Abdo- 
men generally with mid-dorsal triangles, sometimes with 
dorso-lateral spots. In a few species the abdomen is uni- 
colorous. The males of some species have the large facets 
much larger than the small and sharply demarkated from 
them, while in others, the facets are not greatly differen- 
tiated. All described males seem to have a small tubercle 
at the vertex. 


Key to females. 


1. Large stout species, 20 mm. or larger. Legs dark 
brown, the fore tibiz darker, unicolorous. Abdomen 
dark brown, black haired, unicolorous. Frontal 
Coa" NNER weeclgtc| (aa (6 (ey et 9 0 ee See ee de-filippit. 

Smaller, more slender species, 18 mm. or less. Fore 
tibiz bicolored, or abdomen with light median tri- 
angles, or frontal callus subquadrangular. .............. ae 

2. Fore tibiz prominently white and white haired on basal 
two-thirds. Frontal callus black. Abdominal tri- 
angles pure white. Frons about 10 times as high as 
wide, narrowest below. First posterior cell narrowly 
OWEH PVALOR © CLOSEO ha... ccgcaseoaeensedacssceanee dave albocirculus. 
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Fore tibize brown, the apex black haired, the basal two- 
thirds pale yellowish or brownish haired. Frontal 
callus brown or yellow. Abdominal triangles yellow- 


ish. Frons 8 times as high as wide, or wider .......... 3. 
3. First posterior cell closed and petiolate ................ oculus. 
First posterior cell narrowly or broadly open ............ 4, 


4, Abdomen with a series of prominent mid-dorsal pale 
haired triangles. Fore tibie light haired basally. 
Antenne yellowish brown, palpi moderately inflated 
basally i pautiecd mtd teamiaen oaee pseudoculus. 

Abdomen unicolorous, at most with a faint yellowish 
mid-dorsal stripe. Fore femora, tibie and tarsi 
wholly black, other legs brown. Antenne black, ex- 
ceedingly slender, palpi brown, also very slender ........ 
Ff gialld acing stenoses baw Gamtahlees paetuas Moonee chen seer Sp oan piraticus. 


Tabanus (Bellardia) de-filippii Bellardi (Figs. 2, 2a, 2b) 


1859, Ditt. Mess., I, pp. 57-58 (2; Mexico). Osten 
Sacken, 1878, Cat. Dipt. N. Amer., p. 61. Kertész, 1900, Cat. 
Taban., p. 47. Surcouf, 1921, Gen. Insect., Taban., p. 66. 
Hine, 1925, Occ. Pap. Mus. Zool. Univ. Michigan, No. 162, 
pp. 23, 28.. Kréber, 1984, Rev. Ent., IV, 3, p..295. 

Four specimens, three from British Honduras (Stan 
Creek, Feb. 19, 1940, Komp coll., and Benque Viejo, Stanton 
Coll.) and one from Panama (Buena Vista, Chiriqui Mt., 
1000 ft. May, ’26, J. D. Smith coll.) have been compared 
with the specimens mentioned by Hine (1. ce. 1925) and 
agree with them. T. clauwrensis Hine must be exceedingly 
close to the present species, the characters used to differen- 
tiate the two by Hine being largely intensity of color, 
claurensis being black, de-filippit dark brown. As I was 
unable to find any specimens of clawrensis in the Hine col- 
lection, I am unable to state definitely what the differences 
between the two may be, if indeed they are distinct. 

Female.—Length 20-23 mm., of wing 18-21 mm. 

Frons, antenne and palpi as figured. Frontal callus 
chestnut brown. Antenne dull reddish, the annulate por- 
tion dusky. Palpi yellowish brown, black haired. Eyes 
green or greenish black in life, unbanded. Frons and face 
yellowish brown pollinose, the beard sparse, pale brown- 
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ish. Mesonotum and pleura rich cinnamon brown, clothed 
with orange brown hairs. In the Panama specimen there 
is a tuft of dark hair below the wing insertion, like puncti- 
pleura Hine, but very much more weakly developed. Pre- 
scutellum and disc of scutellum densely black haired, with 
two short white diagonal marks on the mesonotum just be- 
fore the prescutellum. Posterior margin of scutellum whit- 
ish, with long orange hairs. Legs cinnamon brown, the fore 
pair darker. Wings lightly fumose, darker along the veins. 
Costal cell yellow. Abdomen dark cinnamon brown, im- 
maculate, black haired above, greyish pollinose beneath. 
The description drawn mainly from a finely preserved 
specimen from British Honduras. The Panama specimen 
is the largest, a little darker, with slightly more slender 
antenne and palpi. 

Distribution: Mexico to Panama. 

Panama records: 1 ¢, Buena Vista, Chiriqui Volcano, 
1000 ft., May, 1926 (J. D. Smith). 


Tabanus (Bellardia) albocirculus Hine (Figs. 4, 4a, 4b) 


1907, Ohio Naturalist, VIII, 4, p. 227 (2; Tucurrique, 
Costa Rica) ; 1925, Occ. Pap. Mus. Zool. Univ. Michigan, 
No. 62, p. 23. Dunn, 1934, Psyche, XLI, 3, pp. 173-174 
(Chiriqui, Panama) (in part). Curran, 1934, N. Am. Dipt., 
p. 152, fig. 27 (head). Krdéber, 1929, Zool. Anz., LX XXIII, 
pp. 122-123, fig. 5 (9°; Costa Rica) ; 1934, Rev. Ent., IV, 
Sel SoM ALLE 

This species is quite variable, both in size and color. 
Specimens from Chiriqui are largest and- darkest, some 
quite black, and hence most closely agreeing with the type. 
Specimens from the Atlantic side are also dark, while those 
from the dry area along the Pacific coast are quite red and 
rather small. The condition of the first posterior cell is also 
somewhat variable. Nearly all specimens have it open, a 
few broadly so, but most strongly coarctate. One specimen 
from Chiriqui has the cell closed, stalked in one wing, closed 
at the margin in the other. The wings may be almost glass 
clear, strongly brown margined along the veins, or quite 
uniformly fumose. The eye has three broad green bands 
in life. JT. xipe Krober is exceedingly close. I have speci- 
mens from the states of Para, Bahia, Goyaz and Matto 
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Grosso in Brazil which I believe are that species; they 
average somewhat larger than the Panama specimens, and 
the structure of the front and callus is slightly but consis- 
tently different, as shown in Kréber’s and my figures. 
(Figs. 5, 5a, 5b) Bequaert’s record of T. xtpe from Pan- 
ama (1940, Bull. Ent. Res., III, 4, p. 449) should certainly 
be the present species. 

Distribution: Costa Rica and Panama. 

Panama records: Camp Pital, Chiriqui Prov., July 11-20, 
1929 (Dunn); Changuinola Dist., Bocas del Toro; Mt. 
Hope, C. Z. Oct. 30, 1939, Dec., 1939; Ft. Davis, C. Z. Oct. 
30, 1939; Moja Pollo, Chagres River region, May to Novem- 
ber, 1940; Venado Beach, C. Z. June 22, 1939; Utevey, near 
Pacora, May 18, 1941; Pacora, Dec. 21, 1931 (Dunn.). 


Tabanus (Bellardia) oculus Walker (Figs. 3, 3a, 3b) 


Tabanus oculus Walker, 1848, List Dipt. Brit. Mus., I, 
p. 157 (9; Honduras and Colombia) ; 1854, Op. cit., V, 
Suppl. I, p. 190. Osten Sacken, 1878, Cat. Dipt. N. Amer., 
p.61. Hunter, 1901, Trans. Amer. Ent. Soc., X XVII, p. 146. 
Bodkin and Cleare, 1916, Bull. Ent. Res., VII, p. 187, 
(British Guiana). Hine, 1925, Occ. Pap. Mus. Zool. Univ. 
Michigan, No. 162, p. 28. Bequaert, 1931, Jour. New York 
Ent. Soc., XX XIX, p. 540-541, fig. la. (@ ; Yucatan, Guate- 
mala, Honduras, Br. Honduras). Dunn, 1929, Am. J. Trop. 
Med., IX, p. 501 (Colombia; as occulatus). 

Bellardia oculus Kroéber, 1929, Zool. Anz., LX XXIII, p. 
121; 1934, Rev. Ent., IV, 2, p. 261. 

Tabanus albonotatus Bellardi, 1859, Ditt. Mess., I, p. 56, 
Pl. II, fig. 5. (@ ; Mexico, Tampico). Osten Sacken, 1878, 
Cat. Dipt. N. Amer., p. 60; 1886, Biol. Centr. Amer., Dipt. 
I, p. 55. Hunter, 1901, Trans. Amer. Ent. Soc., X XVII, 
p. 189. Williston, 1901, Biol. Centr.-Amer., Dipt. I, Suppl., 
pp. 257, 260. Aldrich, 1905, Cat. N. Amer. Dipt., p. 200. 
Kertész, 1900, Cat. Tab., p. 88; 1908, Cat. Dipt., III, p. 219. 
Surcouf, 1921, Gen. Insect., Taban., p. 59. Bequaert, 1925, 
13th Rep. United Fruit Company Med. Dept., (1924) p. 206. 

Bellardia albonotatus Rondani, 1863, Arch. per la Zool., 
Modena, III, I, p. 81. 


Tabanus bipartitus Walker, 1848, List. Dipt. Brit. Mus., 
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I, p. 158 ( ; Honduras) ; 1854, Op. cit., V. Suppl. I, p. 190. 
Osten Sacken, 1878, Cat. Dipt. N. Amer., p. 60. 

A specimen from British Honduras is before me, and as 
“Honduras” was a type locality for both Walker’s names, it 
may be taken to represent the typical form. This speci- 
men, and another from Panama, have the eyes (revived) 
with 2 broad green transverse bands and the lower margin 
green. Four females from Mexico, two of them from Osten 
Sacken’s collection and determined by him as albonotatus 
Bell., and two from Vera Cruz (Crawford), differ from the 
Honduras and Panama specimens in having an additional 
short green stripe on the eyes, above the other two, and in 
the frons being slightly narrower and more convergent. If 
further material should show these slight differences to 
be constant or correlated with geographical distribution, 
albonotatus might be retained in a varietal or subspecific 
sense. Bequaert, (1931, Journ. New York Ent. Soc., 
XXXIX, p. 541), discussing material from Yucatan and 
Honduras, remarks that most of his material has the eye 
two-banded, but that more rarely there is a third band 
above the other two. The records of Bodkin and Cleare 
and Dunn probably refer to other species. 

Distribution: Mexico to Panama; ‘“‘Colombia”’ (Walker). 

Panama records: 1 ¢, Camp Pital, Chiriqui Province, 
July 11-20, 1929 (L. H. Dunn). 


Tabanus (Bellardia) pseudoculus sp. nov. (Figs. 1, la, 1b) 


Female.—Length 13-17 mm., of wing, 12-15 mm. 

Frons, antenne and palpi as figured. Eyes purple, with 
2 narrow green bands and the lower margin narrowly green. 
Antennz wholly reddish yellow, the first two segments black 
haired. Frontal callus light reddish brown. Palpi whitish, 
with black and white hairs. Subcallus, fronto-clypeus and 
gene with greyish yellow pollen, the latter with a sparse 
whitish beard. Mesonotum brown, with grey pollinosity 
and sparse yellowish pubescence. Pleura grey, yellowish 
grey haired. Spot on scutellum covering prescutellum and 
disc of scutellum, completely encircled by yellowish white 
hairs. Legs light brown, mostly white haired, the apex of 
fore tibiz and all tarsi darker and black haired. The fore 
tibiz are not prominently bicolored. Wings hyaline, the 
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veins sometimes narrowly brown margined. First posterior 
cell always narrowly open; appendix on third vein constant, 
generally longer than the distance from its origin to the 
furcation of the vein. Abdomen brown, greyish pollinose 
and black haired. The first to fifth tergites bear small 
median triangles of yellowish hairs. Venter lighter, wholly 
yellowish haired, except the last sternite which bears erect 
black hairs. 

Male.—Similar to the female in coloration. Large eye 
facets distinctly differentiated and demarkated from the 
small, occupying about half to two thirds of total eye area. 
Large facets pale tan, small facets purple, with a narrow 
band and the lower margin green in life. A small tubercle 
is present between the eyes at vertex. 

Holotype ¢, Moja Pollo, Chagres River region, Panama, 
Dec. 6, 1939; Allotype ¢, same locality, June 12, 1940; 39 ¢ 
Paratypes, same locality, Dec. 6, 1939, (6) Jan. 19, (2) 
Jan. 23, (1) Jan. 31, (1) Feb. 16, (8) May 2, (1) May 15, 
(4) May 27, (4) June 12, (2) June 24, (3) July 8, (1) 
July 28, (2) Aug. 4, (1) Aug. 18, (1) Sept. 1, (1) and Sept. 
7 (2), all 1940. 3 9 Paratypes, El Real, Darien, Panama, 
Feb. 10, 1940. 2 9 Paratypes, New San Juan, Chagres 
River region, Panama June 28 and July 2, 1939. 1 9 
Paratype, Juan Mina Station, Chagres River region, C. Z. 
May 9, 1939. 1 @ Paratype, Camp Pital, Chiriqui, Panama, 
July 11-20, 1929 (Dunn). Besides the above, I have numer- 
ous females unpinned from Moja Pollo, with dates ranging 
from March 1940 to March 1941. Holotype, Allotype, and 3 
Paratypes to be deposited in the M. C. Z. 

This species was confused by Dunn (1934) with true 
albocirculus Hine, from which it may be distinguished by 
the characters in the key. It flies in company with that 
species, and appears to be about equally abundant. The 
relationship between the present species and oculus Whlk. 
appears to be very close, the main differences being the much 
narrower green bands of the eye, the open first posterior cell 
and the somewhat broader and parallel sided frons of pseu- 
doculus. Ordinarily, little importance could be attached to 
the venational character, but in this case it appears to be 
relatively stable, all specimens of oculus seen having the cell 
closed and long petiolate, while in pseudoculus it is always 
very clearly open. 
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Tabanus (Bellardia) piraticus n. sp. (Figs 7, 7a, 7b) 


Lophotabanus fumomarginatus Kréber, 1929, Zool. Anz., 
LXXXIII, pp. 131-132, fig. 11. Dunn, 1934, Psyche, XLI, 
3, p. 174. (nec. T. fumomarginatus Hine, 1920, Ohio Journ. 
ech, +X, 8) pp. 315-316.). 

Female.—Length 13-16.4 mm., of wing 12-15 mm. 

Frons, antenne and palpi as figured. Frons and face dull 
yellowish brown, beard sparse, brownish. Callus orange 
yellow. First two antennal segments yellow, black haired, 
the third nearly black. Palpi dull brownish yellow, black 
haired. Proboscis blackish, the labelle fleshy, more than 
half total length of proboscis. Eyes bare, dark greenish 
black, unicolorous in life. 

Mesonotum orange brown, sparsely brown haired. Pleura 
and coxze somewhat more greyish. Prescutellum and disc 
of scutellum with a prominent large spot of black pilosity, 
completely encircled with pale golden hairs. Legs light 
brown, dark haired, the fore femora, tibiz and tarsi darker; | 
the tibize not bicolored. Wings quite smoky, either rather 
uniformly so, or with the veins broadly brown margined. 
First posterior cell broadly open and no vestige of an ap- 
pendix on the third vein. Abdomen orange brown in ground 
color, clothed with dark and light brown hairs, the latter 
forming an exceedingly faint, broad mid-dorsal stripe or 
series of broad connected triangles, which are only visible 
in perfect specimens with light of proper incidence. Be- 
neath, the abdomen is somewhat lighter with sparse light 
hairs. 

Holotype ¢, Old Cruces trail, Canal Zone Forest reserve, 
Nov. 19, 1939; Paratypes, 2 ?, same data; 8 ¢, Cruces trail 
and C. Z. forest reserve, July 8, Oct. 11, Oct. 28, and Nov. 6, 
1939; 3 ¢, Barro Colorado Is., C. Z. Nov. 10-18, 1989; 1 ¢, 
Barro Colorado Is., Oct. 20 (M. Bates, coll.); 1 ?, Camp 
Pital, Chiriqui Prov., Panama, July 12, 1929 (L. H. Dunn 
coll., det. as fumomarginatus Hine); 7 @ Rio Pequeni, 
Panama, Aug. 21, 1940; 1 @ El Valle, Coclé Prov., July, 
1939. Holotype and 3 paratypes to be deposited in the 
Museum of Comparative Zoology, Harvard University, 
other paratypes to be deposited in U.S. N. M. and author’s 
collection. 
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I have compared the present species with a paratype of 
fumomarginatus Hine in the Hine collection, and believe it 
to be abundantly distinct. Fumomarginatus is larger, 18 
mm., stouter, and with a broader frons and different an- 
tennee. Specimens of the present species in the Hine col- 
lection are labelled wnipunctatus Bigot, but in Hine’s MS 
notes there is a statement that wnipunctatus Bigot = jila- 
mensis Hine. Specimens of jilamensis before me from 
Lancetilla, Tela, Honduras, (Figs. 6, 6a, 6b) agree perfectly 
with Hine’s description, and are practically topotypes. They 
differ quite markedly from the present species in the shape 
of the frontal callus and antenne, in the rather prominent 
mid-dorsal abdominal stripe, and in the green banded eye. 
On the other hand Krober. (1939, p. 183), stating that the 
type of unipunctatus is a poorly preserved specimen, uses 
the name for specimens from French Guiana, which appear 
to be different from jilamensis Hine, fumomarginatus Hine, 
and the present species. Krober’s fumomarginatus, from 
Costa Rica, is with little doubt the present species. In view 
of the reported condition of Bigot’s type, it is still possible 
that Hine and Kréber were wrong, and that the present 
species is really untpunctatus, but since anything approach- 
ing certainty in the matter is at present impossible, it seems 
better to describe the present species as new. The specimen 
mentioned by Osten Sacken (1868, Biol. Centr.-Amer., Dipt., 
I, p. 56) from Bugaba, Panama, may well have been this 
species. 


EXPLANATION OF PLATE 1 


Figs. 1, la, lb. T.(B.) pseudoculus n. sp. Paratype. 
Figs. 2, 2a, 2b. 7T.(B.) de-filippii Bell. 

Figs. 3, 3a, 3b. T.(B.) oculus Walk. 

Figs. 4, 4a, 4b. 7.(B.) albocirculus Hine. 

Figs. 5, 5a, 5b. 7.(B.) wipe Krober. 

Figs. 6, 6a, 6b. T.(B.) jilamensis Hine. 

Figs. 7, 7a, 7b. T.(B.) piraticus n. sp. Paratype. 


Figures are of frons, palpus and antenna, and are all drawn to _ 
the same scale. 
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SOME NEW SPECIES OF SYRPHIDZ 


By FRANK M. HULL 


University of Mississippi 


This paper presents descriptions of some new species of 
syrphid flies chiefly from the neotropical regions. All types, 
except as otherwise stated, are in the author’s collection. 


Habromyia rectilinea n. sp. 


Kasily recognized by a pair of mesonotal vitte, sutural 
fascia and post-sutural spots, all yellow pollinose; abdomen 
with three pairs of narrowly separated spots and linear 
fascia. Related to magnifica Bigot. 

Female. Length 14 mm. Head: eyes bare, the front 
black, the side margins golden pollinose with yellowish pile. 
The pile along the greater part of the front is erect, short, 
and black with some yellow hair intermixed upon the upper 
third of the front. Pile of the vertex and immediately be- 
hind blackish, elsewhere the occipital pile is thick, bushy and 
golden. The face and cheeks are light, subtranslucent 
orange. The sides of the face are broadly obscured with 
pale, shining yellow pubescence over which is sparse, silky, 
yellow pile. Antennz orange brown, the first joint black- 
rimmed apically, the pile of the first two joints black, the 
arista thick and yellow. Thorax: dull black with a promin- 
ent widely separated pair of yellow vitte confluent with a 
transverse vittz lying before the base of the scutellum. The 
median vittz also confluent, though narrowly, with trans- 
verse sutural fascia. In addition, the humeri and a large 
longitudinal spot before the post calli are of the same yel- 
low. Scutellum dull brownish, the rim shining with a trans- 
verse impression before it, the base blackish, the pile black 
except upon the margin. Abdomen: broad, with narrowly 
interrupted, basal, transverse bands of orange brown. First 
segment with a complete, though narrow, circle of red- 
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brown, elsewhere black. Second segment with transverse, 
somewhat oblique, subbasal, orange spots narrowly sepa- 
rated in the middle. The fascia reaches the lateral margin 
and extends over it from the anterior corners almost to the 
posterior corners. Third segment with a less wide but com- 
plete transverse fascia indented medially, lying on the base 
of the margin and reaching the anterior corner. Fourth 
segment similarly marked as the third and its posterior 
margins as well diffusely orange. Fifth segment wholly 
orange brown, except for a small, triangular, basal black 
spot. Pile of abdomen short, appressed, black on the black 
area, erect golden on the orange areas, except on the apex 
of the abdomen where it is quite flat and appressed. Legs: 
pale orange, golden pilose, the hind femora brownish dor- 
sally on all except the basal third; its dorsal pile near the 
apex and a ventral row of setz, which reach from base to 
apex, black. Wings: with brown anterior border. 

Four females, co-types, from Rio Songo, Ost Bolivia, 800 
meters. (Fassl). Co-types in the Vienna Museum and the 
author’s collection. 


Sphaerophoria guttulata n. sp. 


Fourth segment with widely interrupted basal and apical 
fascia; the fifth marked with five spots. Related to robusta 
Cur. 

Female. Length 5 mm. Head: face and cheeks and 
lower part of front, except a median vittz, pale yellow. 
Vertex and a wedge-shaped vittze to base of antennz shin- 
ing black. First two antennal joints pale yellow, with black 
pile; third light orange, narrowly blackish above. Thorax: 
mesonotum strongly shining brassy, with a pair of narrowly 
separated, obscurely brownish vitte. Humeri, all of noto- 
pleure to suture, almost the whole of mesopleurz, a large 
spot on upper half of sternopleure, the upper half of ptero- 
pleure, all of metapleurz and the whole of the scutellum, 
except its very narrow corners, pale yellow. Abdomen: 
orange brown, marked with black; first segment black, sides 
and corners narrowly yellow; second segment black, within 
its middle a broad, transverse, orange fascia not reaching 
the sides. Third segment similar, the middle fascia still 
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wide, occupying perhaps more than half of the segment and 
reaching the sides somewhat posteriorly on less than half 
of the width. Fourth segment light orange with a black tri- 
angle in each anterior corner and an oval laterally pointed, 
widely separated, black fascia-like spot on the posterior 
margin. Fifth segment with a large, oval, basal, median 
spot and a pair of subapical submarginal, small, transverse 
spots, black. Legs: entirely pale yellow, the posterior tarsi 
a little darker. Wings: hyaline, stigma pale yellow. 

Holotype: one female, Black Foot, Idaho, June 17, 1933 
(Louise Ireland). In the collection of author, received 
through the kindness of Dr. James. 


Volucella spectralis n. sp. 


Related tricincta Bigot through the flattened scutellum, 
but very different. The apical third of the wing is brown, 
most of the costal cell and the basal part of stigmal cell 
yellow. 

Female. Length 5 mm. Head: dark brown, the vertex 
considerably protuberant with black pile at the top, a raised 
protuberance in the middle of the lower part of the front 
with a flattened area on either side. The face is flattened on 
either side of the rounded tubercle, with -a small white 
pubescent rounded spot on each eye margin and a larger 
one just beneath the antennze. The cheeks are brown; a 
yellowish-brown stripe in front. The antenne are rather 
short, light brown, the third joint somewhat pointed on the 
apical half, the pale arista with seventeen rays. Thoraz: 
mesonotum brassy black, the humeri and post calli and the 
pleuree brown. Mesonotal pile black in the middle, pale else- 
where, with a row of seven long prescutellar black bristles 
besides other black ones on margins and pleura. Scutellum 
translucent, brownish-yellow, quite large and inflated, flat- 
tened on either side and this flattened area microrugose, 
margined with three pairs of slender, black bristles; the 
dorsum has both pale and black pile. Abdomen: shining, 
mahogany-brown, the first segment and two large, narrowly 
separated spots on the base of the second segment are yel- 
lowish. The median vittze of the second segment continues 
to bisect the first segment. Legs: femora and tibie dark 
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mahogany-reddish brown and black pilose. The tarsi light 
brownish yellow with black pile Wings: apical third brown, 
base of the sigmal cell yellow, the costal and first basal cell 
lighter yellow; anterior cross vein narrowly infuscated, a 
light. cloud of brown on lower part of origin of the third 
vein. 

Holotype: One female. Brazil, without further data. 


Volucella clara n. sp. 


Similar to pallens Wied., the pattern of abdominal spots 
is different, the face is shorter ; the arista with thirteen rays. 

Female. Length 6 mm. Head: ocellar triangle is dark 
brown to black; the vertex and front and face and cheeks 
light, brownish-yellow; the pile is wholly light shining yel- 
low. Facial tubercle is quite low and broadly rounded, 
densely pilose but the face is almost bare above the tubercle 
and below the antennze except for some pale pubescence. 
The antenne are orange, the arista pale yellow at base, the 
rays and the apical portion blackish; with eleven longer 
rays and three shorter basal ones. Thorax: translucent 
reddish-brown; originally appears to have been light, shin- 
ing clay-yellow with several shining light reddish-brown 
vittz; pile copious, subappressed and long and wholly pale 
golden; all scutellar and thoraic bristles are light golden. 
No differentiated bristles before the scutellum; scutellum 
with three pairs. The lower part of the mesopleura and 
pteropleure and all but the upper ends of the sternopleurze 
and metapleura are shining black; metanotum black. Ab- 
domen: short, broad, almost round, considerable wider than 
the thorax and somewhat discolored. The first segment is 
light translucent brown; the second of the same color but 
with a conspicuous, black, posterior, marginal fascia from 
side to side and narrowly connected in the midline with a 
narrow median vitta of black. The median vitte narrowly 
reaches the basal margin of the segment. The pile of the 
second segment is black on the black areas and light yellow 
elsewhere. The third segment and the fourth, while dis- 
colored, appear to be almost wholly light reddish, shining 
brown with, on the outer posterior marginal fourth on either 
side, black fascia that reach the lateral margin and are 


1942] New Species of Syrphidz 23 


somewhat larger upon the third segment. The pile on the 
black area of the third segment is black but over the entire 
remainder of the third segment and all of the fourth seg- 
ment is dense and erect and light yellowish-brown. Legs: 
light, brownish-yellow, pale pilose, except for a distal black- 
ish-brown spot upon the anterior and posterior tibize and 
the blackish terminal joints of the tarsi. 

Holotype: one female, Sao Paulo, Y. Piranga, Lange de 
Moretes, (Brazil). April 8, 1936. 


Volucella parana n. sp. 


Related to dimorphia Cur.; legs dark brown, their bases 
paler; femoral pile, including apex, black. Marginal and 
apical scutellar pile black. 

Male. Length 6 mm. Head: eyes, densely, quite long, 
dark brown pilose. The vertex is black with long, black 
pile. Front and face pale yellow, with long, similarly colored 
pile. The cheeks are shining brown. The antenne are 
elongate, light brown, the third joint slightly concave in the 
middle; arista with thirteen rays. Thorax: mesonotum 
shining, almost black and pale pilose anteriorly and nar- 
rowly before the scutellum, but broadly black pilose else- 
where and over the pleurze and notopleure. The scutellum 
is light, brownish-yellow, translucent and rather large, and 
inflated and covered on the posterior half with dense, long, 
black pile. The basal scutellar pile is pale yellow, the mar- 
ginal bristles black, the ventral fringe black. Abdomen: 
quite translucent, dark brown; middle of the first segment 
broad, large, the middle basal areas on the second segment 
and a diagonal, rather small, elongate and irregular spot on 
the sides of the third segment translucent and pale yellow. 
The pile of the abdomen is chiefly pale basally in the middle 
but with black pile all along the lateral and posterior mar- 
gins of the second segment and broadly over most of the 
third segment. Most of the pile of the fourth segment is 
long, quite sparse and pale. Legs: dark brown and sub- 
translucent, the bases of the femora diffusely lighter brown 
and that of the hind femora diffusely yellowish All of the 
tibize dark brown and together with the femora, black pilose. 
There are just a few pale hairs on the base of the hind fe- 
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mora. First three joints of fore and middle tarsi whitish, 
of hind tarsi yellow, all with pale pile; the remaining joints 
are pale brown with dark pile. Wings: apical third of wings 
brown, paler over the posterior margin and in the end of the 
bulbous and closed submarginal cell. There is a prominent 
dark brown spot at the end of the subcostal vein, rather 
broad and continued basalward over the submarginal cell 
to the origin of this cell and is continued posteriorly over 
the first basa] cell to fill out all of its apical end and to margin 
the other side of the anterior cross vein. 


Holotype: One male, Parana, Brazil. April 20, 1917. 
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NOTES ON NEARCTIC TABANINA. PART III. 
THE TABANUS LINEOLA COMPLEX! 


By Cornelius B. Philip 


Hamilton, Montana. 


Among the taxonomic problems needing review, antici- 
patory to preparation of a catalog of Nearctic species of 
Tabanide, is the recurrent question of variation in the com- 
mon Tabanus lineola Fabr. Relatives of this species with 
pale abdominal stripes, lately have been referred to Neota- 
banus Lutz (not Ricardo) (synonym, Teniotabanus 
Kroéber), although the group has not been considered of 
generic rank by Kroéber (1934), Stone (1938) or Bequaert 
(1940b). Osten Sacken early pointed out, and Bequaert 
(1940a) reiterated “the Tabanus with trivittate abdomens 
...are among the most difficult insects to deal with.” 

Hine (1906) attempted analysis of North American spe- 
cies “with a uniform middorsal stripe...” Tinctorially, 
also included were such species as acutus Bigot and the 
nigro-vittatus relatives with unibanded, unextended eyes. 
There is little structurally to define Neotabanus, and nigro- 
vittatus was also keyed with lineola in this category by 
Bequaert (1940b). The name might have more taxonomic 
utility if restricted to the close lineola relatives having the 
characteristic, multiple eye-banding, and extended outer 
angles of the eyes (most noticeable in the females) in ad- 
dition to the abdominal stripes. Such species as T. pro- 
ductus Hine and T. texanus Hine form troublesome inter- 
grades. The former has the characteristic eye-banding, 
laterally produced head, and a somewhat dorsiger-like ab- 
dominal pattern which belie the Stenotabanus-like antenne 
and wing spurs; texanus has a single, narrow purple eye 
band like nigrovittatus. Some T. sagax O. S. and rubbed 

1The studies on which this paper is based were completed at the 


Museum of Camparative Zoology, Harvard University, during tenure 
of a Fellowship from the John Simon Guggenheim Foundation. 
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specimens of a few other species also complicate reliance 
on the abdominal stripes, so that maintenance of Neota- 
banus even as a subgenus appears to be only a matter of 
arbitrary taxonomic convenience as discussed elsewhere 
(Philip, 1941). Those undertaking assignment of Neota- 
banus, furthermore, will be faced with clarification of the 
puzzling description of the head of trilineatus Latr., the 
genotype species. 

The Neotropical fauna of this group shows more varia- 
tion than the Nearctic, as reflected in the numerous specific 
names proposed by various students particularly in Europe. 
Only a few of these names are recognizable at present. 
Bequaert (1940b) has provided useful copies of some of 
these scattered descriptions, while Kréber reports personal 
study of many of the European types. Until all the per- 
tinent types can further be studied by a competent student, 
particularly those of Bellardi, any review such as the pres- 
ent will have to rest on tentative opinions, interpretations, 
and comparison of available materials, using both sexes 
wherever possible. 

The Nearctic T. lineola of authors is a variable complex, 
and material at hand appears to provide at least 5 forms 
and possibly more if sexes could be correctly associated. 
Were it not for evidence of differing males, these forms in 
part would justify Bequaert’s opinion that neither the color 
of the femora and scutellum, nor the “appendix to the fork 
of the third vein offer reliable specific characters.” An 
enumeration of these variants will show the necessity for 
some qualification of this opinion, however. The shapes 
of palpi and colors of areas of enlarged facets in identical 
series of males are too variable unfortunately, to be of much 
supplemental, diagnostic aid. 

Independently, Fairchild (unpublished) has come to con- 
clusions regarding significant, diagnostic characters in the 
group very close to those of the author. Since a considera- 
tion of specific trends in both the Nearctic and Neotropical 
faune is necessary for a rational treatment of either, it is 
a pleasure to acknowledge personal collaboration with Fair- 
child in arriving at an agreement on the systematic arrange- 
ment in best accord with present, available information. An 
unfortunate paucity of information regarding the inter- 
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mediate Mexican fauna hinders complete clarification of 
overlapping. 

Until the question of specific and subspecific or varietal 
status of certain forms and groups can be more definitely 
established, and the doubt removed regarding the applica- 
tion of certain names, there is little to be gained in question- 
ing whether occidentalis L. should replace lineola Fabr. as 
here recognized or to what form this early name should 
apply. 

Tabanus lineola Fabr. s. str. The original description is 
inadequate in certain crucial characters, and unfortunately, 
the probable type is represented at the Kiel Museum by only 
the thorax, wings, and first 2 abdominal segments. From 
among a series of forwarded specimens, Dr. O. Schroder 
selected one with a reddish margined scutellum as closest 
to what remains of the type. The legs were originally 
described as “pedes nigri tibiis ferrugineis’, indicating 
black femora. If the type really had a red scutellum origi- 
nally, this would best fit schwardti below, and Maquart’s 
(1838) reference to hairy eyes in the male suggests presence 
of this form among early material. But since Fabricius 
described the prescutal lobes as ‘“ferrugineo” without men- 
tioning the scutellum, the brown now present may be due to 
a translucency sometimes seen in worn, and pest-destroyed 
specimens where only the integument remains. In the ab- 
sence of certainty, it seems best for the present not to change 
the figured conception of Stone and Bequaert, though the 
discussions of both were more inclusive than their figures 
indicate. 

What I take to be the males of this form from Michigan 
and Arkansas (reared by Schwardt) have the areas of en- 
larged facets in the upper 24, pale buff grey, hairs very short 
and sparce (“ostensibly bare” for key purposes), the thorax 
and scutellum subshiny cinereous, the vestiture sparce, all 
3 pairs of femora infuscated to the knees, the pale middorsal 
stripes narrow, the sublateral yellow ones, reduced and 
broken, the intervals extensive brown, not black, and giving 
a suggestion of the suffused, less contrasting pattern seen 
in scutellaris described below. The abdominal stripes of 
males from the Gulf Coast are more contrasting and regular. 

The female has a convergent, narrow front, its height 
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about 6 to 7 times its basal width (in the key the frontal 
index has been expanded to 1:5 to include the questioned 
group discussed later). The scutellum, fore and much of 
the hind femora are blackish or cinereous, the mid-pair are 
variable. The abdomen is usually reddish laterally, espe- 
cially in worn specimens, but in a considerable series from 
Michigan, Ontario and New York, a melanistic variation 
occurs which resembles the Neotropical plangens Walk. (? 
modestus Wied.) except that the wings of the latter are dis- 
tinctly fumose especially along the veins, the dorsum of the 
thorax has a more metallic sheen due to irridescent hairs, 
and the hairs on the entire fore femora are deep black. 

Stone informs me specimens of this form in the National 
Museum are from Mich., Ohio, Me., Conn., N. Y., Pa., Del., 
D. C., Md., Va., and N. C. I have seen it also from Ont., 
Mass., Ga., Fla., Tenn., and La.; a single but undoubted 
specimen bears an early label of Douglas Co., Kans., which 
may be a mislabel in the absence of any others in a large 
amount of recent material from that state. It appears to be 
most abundant along the Atlantic Coast. I also have seen 
a typical female in Bequaert’s collection from Cuba. Since 
T. bellardw Szil. from Cuba is described with “front three 
and a half times as broad as its lower breadth” and “brown 
antealar swelling and scutellum”, Bequaert (1940b) must 
be mistaken in this synonomy. The description of T. cu- 
banus Szil. is inadequate for judgment but the “furca with 
a sharp appendix” and comparison with trilineatus suggest 
a Neotropical relationship. In all the Nearctic specimens 
of the various forms I have seen a short spur on one wing 
of only one specimen. The ‘“‘carneis” scutellum and pos- 
terior legs preclude the synonomy of T. carneus Bell. On 
the other hand, the front of the type of T. commixtus Walk. 
from Mexico in the British Museum is said by Oldroyd to 
agree exactly with Stone’s figures of lineola and, since the 
femora are blackish, the only difference in the description is 
the yellow rather than white middorsal stripe. The actual 
occurrence of the typical form in modern Mexico remains to 
be verified, however. 

T. lineola subsp. scutellaris Wlk. Possibly the most fa- 
miliar to North American students is this form with red- 
dish scutellum and femora, frontal index (¢) 1: 314-41f, 
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eyes of the male with very fine, scattered hairs (also “os- 
tensibly bare’’), the slightly enlarged facets confined to the 
upper half and not flattened on the disc, and the male ab- 
domen with a brownish suffusion, the stripes somewhat 
obscured. This is the male described by Osten Sacken 
(1876) and both sexes by Hine (1903) ; it also is the form 
reared by the author (1931) in Minnesota and later in Mon- 
tana, as well as probable by Hart (1896). The sublateral 
reddish or yellow, abdominal lines are usually irregular, 
composed of a series of trapezoidal or rhomboidal, connect- 
ing spots. In a series of pallid California specimens of both 
sexes, these lines are often obliterated, the lateral yellow 
being continuous onto the venter. In occasional Northern 
specimens irregular cinereous spurs or shadows may show 
basally on the femora while in others even the fore coxe are 
yellowish. The inner faces of the fore femora are custom- 
arily shining brown with black pile, but the outer surface 
is pale pollinose and pilose. 

Though the characters of scutellaris would suggest spe- 
cific distinction from typical lineola and even its close 
Nearctic variants, intergradation of stenocephalus and cer- 
tain other Neotropical forms prevent more than subspecific 
separation at present, as will be discussed by Fairchild in 
a future communication. 

The type of scutellaris is now not present in either the 
British or Hope Museums with other Saunders types. The 
described reddish scutellum and ‘‘tawny”’ legs are in agree- 
ment with this form which Stone (1938) recognized as a 
variety of lineola. The type data ‘Bolton, North America” 
probably refer to a person in part, not a locality according 
to Oldroyd as some other Saunders specimens carry the 
label ‘‘D. Bolton”’. 

It occurs entirely across the continent in southern Canada 
and the northern states, the southern records including 
D. C., W. Va., Ohio, IIll., Iowa, Kan., Colo., Utah, Nev., and 
Calif. as far south as Los Angeles. I have seen a female 
each from Utah and Montana with femora somewhat in- 
fuscated approaching the following. 


T. vittiger subsp. schwardti nov. 


The writer originally intended to retain this provisionally 
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under lineola, but Fairchild has indicated the evident re- 
lationship of this and nippontucki below with Neotropical 
variants of which vittiger Thomsen appears to be the prior 
name, although no males yet are available from the 
Galapagos Islands. 

This is the form chiefly reared by Schwardt (1931), and 
at once distinguished from scutellaris males by the large 
head with much enlarged upper eye facets occupying fully 
three quarters of the total eye area, and with more pro- 
nounced hairs. Furthermore, the palpi are often less blunt 
and abdominal pattern more contrasting like the females; 
the fore femora and to a less extent the hind and mid pairs 
are infuscated. Except for such infuscation of the femora, 
the females closely resemble those of scutellaris. For this 
reason, the male which is the most distinctive sex is used as 
type. 

Holotype ¢,12.5 mm. Area of enlarged facets chocolate 
brown (yellow in some paratypes), flattened across disc, 
hairs distinct, and more dense than in typical lineola, ver- 
tical tubercle small, even with upper eye level, brownish 
pilose. Face white, palpi creamy with white and occasional 
black hairs, blunt apically (pointed in many paratypes). 
Antenna red, annuli black, first segment not unusually swol- 
len, plate obtuse angulate and very moderately excavated. 
Thorax quite hirsute, including some pale purplish, appres- 
sed hairs dorsally and the usual, rather indistinct lines; pos- 
terior half of the scutellum reddish. Wings hyaline, no 
stump. Fore femora, basal two thirds of hind, one fourth 
of mid-femora, and distal half of fore tibiz and tarsi ciner- 
ous to blackish. Abdominal stripes distinct and contrast- 
ing, the median even and white, the sub-lateral irregular 
and yellow, the 4 intervals dark brown rather than black. 
Venter yellowish with dusky spots in the middle of the first 
2 sternites and edges of all; black hairs only on last two. 

Allotype ¢, 13 mm. In essential agreement with the 
holotype except for the usual sexual characters. Eyes ex- 
tended laterally and the characteristic eye pattern (relaxed) 
usual for the group, front subparallel in upper third, con- 
vergent below, index 1: 4.8, the basal callosity very deep 
brown, quadrangular, a little taller than wide, the median 
callus small and hardly connected. The antennal plate nar- 
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rower and browner distally, the thoracic lines a little more 
distinct, the dark abdominal lines blacker posteriorly than 
‘in the holotype. 

Knoxville, Tenn., Sept. 20 (6) and 25 (¢), 1934. In 
light trap. In the collection of the author through kindness 
of W. W. Stanley. 

Paratypes.—16 ¢, 16 @, Fayetteville and Washington 
Co., Ark., (reared), H. H. Schwardt; ¢, Drew Co., Ark., 
Aug. 20, 1928, “W. R. H.”; ¢, Ark. Co., Ark., July 18, 1928, 
D. Isley; 2 9, Wash. Co., Ark., May 31 and June 10, 1929, 
D. Isely; ¢, Hunt, Ariz., Aug. 28, 1919; ¢@, New Boston, 
Tex., May 15, 1906, C. R. Jones; ¢, College Station, Texas, 
Oct. 19, 1919, H. J. Reinhard; 2 ¢, Brownsville, Texas, June 
and July, F. H. Snow; ¢, 32, State College, Miss., Apr. 12, 
May 7, 11, and 17, 1939, Smith, Jackson, Macon, and Shivers; 
?, Everglades Exp. Sta., Fla., July 10, 1938, W. C. Stehr; 
9, Atlanta, Ga., June 17, 1935, P. W. Fattig; 2¢, Falls 
Church and Great Falls, Va., June 8 and 30, 1917, C. T. 
Greene; °, Wash., D. C., June 25, 1913, R. C. Shannon; 
?, Beltsville, Md., Sept. 3, 1916, W. L. McAtee; ¢, Plummers 
Is., Md., Mar. 9, 1905, at light, H. S. Barber; ¢, 9, Newark 
and Dana Landing, Del., July 5, 1938 and June 13, 1935, 
Donald MacCreary; ¢, Melrose Highlands, Mass., July 8, 
1908, D. H. Clemons; 22, Wooster, and Marietta, Ohio, 
July 23 and Aug. 4, 1938, C. H. Martin; 2 ¢,5?, Montgomery 
Co., Kan. 798’, 1916, R. H. Beamer; 44, 39, Kiowa Co., 
Kans., July 1-5, 1923, R. H. Beamer and C. L. Woodruff. In 
the collections of the U. S. Nat’l. Mus., Calif. Acad. of 
Sciences, Mus. Comp. Zool., Ohio State Museum, Univer- 
sities of Arkansas, Mich., and Kan., L. L. Peckuman, G. B. 
Fairchild, H. H. Schwardt, T. H. G. Aitken and the author. 

In reared or fresh specimens, the vestiture of the scutel- 
lum sometimes obscures the reddish margin, but seldom 
completely. 

Since Schwardt (1931, 1936 and fig. of egg mass) ob- 
served 2 generations in Arkansas, it may well be that there 
are biological differences in different species of the lineola 
group. Scutellaris and lineola s. str. are the only other 
Nearctic forms which have been reared ; the data are too few 
for comparison, although the adults have a similar long 
seasonal occurrence in Calif. in contradistinction to the 
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following form (nippontucki) in that area. Pupal dif- 
ferences have not been discernable. 


T. vittiger subsp. nippontucki subsp. nov.? 


As indicated above, this is a southwestern variant which, 
in both sexes, resembles schwardti but is much more pallid 
and frosty appearing, the femora not usually infuscated 
basally, and the thoracic lines more obscure. 

Holotype, ¢, 12.5 mm. Head large, eyes brown, upper 
area of enlarged facets extensive occupying %4 the total 
area, distinctly hairy, vertical tubercle narrow and reduced. 
Frontal triangle yellow pollinose extending onto the cheeks 
along the eye margins. Remainder of face and cheeks whit- 
ish pollinose and pilose. Palpi pale creamy, whitish pilose, 
the apical segments plump and with a decurved nipple. 
Antenne red, scapes not enlarged. Thorax frosty pollinose 
and pilose, a little darker above with only suggestions of 2 
sublateral dorsal lines; prescutal lobes and apical half of 
scutellum pale reddish. Wings hyaline, venation normal; 
halteres pale yellow darker on the stem. Front legs with 
inner faces of femora, apical half of fore tibize, and all tarsi 
dark brown, remainder of legs pale yellowish, the hind tibial 
fringe predominantly whitish on the basal 24. Abdomen 
pale yellowish above and below the dark mesal pair of lines 
faded brown, the sublateral ones obsolescent, with few black 
hairs in evidence. The mid-stripe broad, and widened on 
each hind border. The sublateral pale lines indistinctly 
step-like and irregular. 

Westmoreland, Calif., July 20, 1933, M. Cazier. In the 
U.S. Nat’l. Museum No. 56087. 

Allotype, @ 12mm. Head and its appendage shapes and 
eye pattern of the usual lineola type, frontal index 1:4.5, 
convergent below but parallel in the upper third. Callosity 
brown, narrowly separated from the eye margins, the me- 
dian callosity short and narrowly joined to the basal. Sub- 
callus yellow pollinose, face and cheeks whitish pilose and 


2The unorthodox name was applied in manuscript on Dec. 8, 1941 
(the day after “Pear] Harbor”), and is of barbaric derivation to com- 
memorate recent events associated with “Nippon”, and a style of 
sneak air attack used even by horseflies. 
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pollinose. Antenne red, scapes normal. Palpi pale yellow, 
attenuated, covered with pale hairs, and a few black ones on 
the apical segment. Thorax pale yellowish pilose and pol- 
linose above with 3 indistinct dark lines posteriorly, scutel- 
lum broadly pale reddish behind; pleurz, chest and coxe 
whitish pilose and pollinose. Wings hyaline, venation nor-. 
mal. Halteres pale yellow. Legs pale reddish, fore pair 
brown on the inner faces of the femora and blackish beyond 
the middle of the tibie, the hind-tibial fringe predominantly 
white on the basal two thirds. Abdomen very pale, incon- 
spicuously gray and reddish lined above, the pale middorsal 
line widened on each incisure, the sublateral gray lines ir- 
regular in a schwardti-like arrangement. Venter pale red- 
dish, with an indistinct, darker, mid-ventral band in certain 
lights; black hairs only on terminal sternite. 

Westmoreland, Calif., 5-20-31, R. M. and G. E. Bohart. 
In the collection of the author through courtesy of Dr. 
T. H. G. Aitken. 

Paratypes—3 ¢, Westmoreland, Calif., July 20, 1933, M. 
Cazier; ¢, same data as allotype but May 15; 2 ¢, Coachella, - 
Calif., May 138, 1917, E. P. Van Duzee; ¢, ¢?, Brawley, 
Imperial Co., Calif., Aug. 9, 1914, J. C. Bradley; ?, same 
data but Aug. 10; 34, same place May, 1911, June 1 and 6, 
1912, J. C. Bridwell; ¢, El Centro, Calif., June 25, 1917 
(Bishopp No. 7392); 4, El. Centro, Calif., April; 43, ¢, 
Sommerton, Ariz., June 2, 1938, C. C. Deonier (Bishopp 
No. 27,815); ¢, Yuma, Ariz., April, 1937, R. M. and G. E. 
Bohart; ¢, Ehrenberg, Ariz., Aug. 25, 1938, F. H. Parker. 
In the collections of the U. S. Nat’] Museum, Museum of 
Comp. Zoology, T. H. G. Aitken, G. B. Fairchild, J. C. 
Bequaert, and the author. Part of these males were 
assigned to T. truquii Bell. by Stone (1938). 

There is some variation in size, and palpal shapes, while 
the upper eye facets in some males are contrasting yellow 
rather than brown. Four males from New Mexico and 
Texas appear to belong here because of the bleached body 
pattern, but approach schwardti in having darker shadows 
on the bases of the hind femora. 

In south central California, where this intermingles with 
scutellaris, the latter also is somewhat pallid, and the fe- 
males are very close, but separated as given in the key. The 
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writer hesitated to describe this variant because of its like- 
ly extension into Mexico and the possible application of an 
earlier name. Lack of adequate Mexican material gives no 
assurance that this is not the case, but the form is distinct 
from any Neotropical material studied by me or by Fair- 
child. 

Discovery of the correct male of vittiger is needed to jus- 
tify assignment of nippontucki as a subspecies. The fronts 
of the females and femoral colors are in agreement, but the 
wider, all reddish antennz, whitish hind tibial fringe, and 
different abdominal pattern with wide middorsal stripe 
(widened on the incisures somewhat as in maya Beq. and 
some other Neotropical species) may set this apart as more 
complete information is forthcoming. These remarks apply 
equally to differentiation from guatemalanus Hine which 
Fairchild also associates with vittiger. 

T. amplifrons Kroéber. The female from Brownsville, 
Texas, assigned to T. truquit Bell. by Stone (1938) has the 
parallel-sided front, small yellowish callosity, dark scutel- 
lum, reddish femora, and other characters of Kroéber’s spe- 
cies, as well as of Hine’s (1906) Guatemala truquii, and cer- 
tain other Neotropical specimens recognized by Fairchild. 
The associated males from Brownsville, Uvalde, and Gal- 
veston have hairy eyes with fairly uniform facets, but they 
show the peculiar contrast to the females of dark femora 
and somewhat enlarged scapes of Bequaert’s (1940b) T. 
trilineatus and Hine’s T. truquit. These sex differences are 
not in accord with other species of the lineola complex. 

I have also seen a confusing series of males from Gal- 
veston which differ only in having uniformly reddish legs 
and small antennal scapes. Whether these belong here or 
are a different variant is uncertain at present. 

There appears also a good possibility that an earlier name 
from among the now unplaced Neotropical ones eventually 
may be found to apply. 

Separation of amplifrons, seutellaris, schwardti, and 
nippontucki still leaves a somewhat heterogeneous group of 
flies in lineola s. lat. which are susceptible of only unsatis- 
factory analysis in the absence (1) of unquestioned asso- 
ciation of males with divergent females, (2) of the real 
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identity in the restricted sense of Bellardi’s? and other per- 
tinent types, and. (3) of definite information of what exten- 
sion from the Neotropical fauna has taken place through 
Mexico. In other words, while additional variants in the | 
southern United Staates are still evident, any further res- 
triction of Nearctic “‘‘lineola” at the present time involves 
the danger of confusing, rather than clarifying the complex, 
except to point out such elements for reference for the future 
reviewer when adequate information is available. Among 
such observed elements divergent from lineola s. str. may be 
mentioned the following. 

Tabanus truquit Bell. has been variously applied to hairy- 
eyed variants found in Texas and the Southwest. The males 
were considered by Stone (1938) and Bequaert (1940b) to 

have areas of greatly enlarged facets, and Bellardi describes 

eyes of both truquii and carneus as “‘superne minute, inferne 
minutissime reticulatis”, hairy in the former with dark scu- 
tellum and femora, but bare in carneus with flesh colored 
scutellum and posterior legs (his statement “‘tibiarum basi 
nigris” is not clear). Schwardti appears closest to truquit 
except for the red scutellum and its unknown occurrence in 
Mexico. On the other hand, since the relative differentiation 
of large and small facets in Bellardi’s description is still 
speculative, truquii might also apply to amplifrons which 
must extend through Mexico. The question of application 
of this name to any Nearctic form will have to await further 
clarification of the Neotropical species, but it cannot apply 
to an immediate variant of lineola s. str. as also recognized 
by others. 

Less divergent is the large, yellowish, evenly lined variant 
seen from Miss., La., and Tex., labelled and figured by Hine 
(1906, 1907) as T. quinquevittatus Wied. The name cannot 
apply as discussed later. The hairs and pollinosity of the 
venters and middorsal stripes are much more intensely yel- 
low than in any other form. The fronts of the females are 
relatively wide, the eye facets of the males are markedly 
differentiated but the hairs reduced; the scutellums and 
femora are dark. While the wide fronts undoubtedly sup- 
port tinctorial separation from typical lineola, the uncertain 


3No response regarding Bellardi’s types was elicted from the Turin 
Museum on repeated requests in prewar correspondence. 
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position of a certain intermediate specimens and possible 
application of some Neotropical name make it inadvisable to 
provide a name for this as yet, although its distinctness tinc- 
torially is as marked as certain species now differentiated 
from nigrovittatus for example. 

Questionably associated with the typical form is a con- 
siderable series of flies from Florida and neighboring states, 
the females of which have slightly wider fronts (about 1:5) 
and almost square through small callosities. The sides of the 
abdomen are often broadly reddish, the lateral dark stripes 
missing or obsolescent. The males of this and the typical 
form differ only in the regularity and width of the abdominal 
stripes, particularly the sublateral ones, duller pollinose 
thoracic dorsums, and possibly greater extent of the en- 
larged facets. 

A portion of the complex thus still remains in unsatis- 
factory condition with no immediate hope of clarification, 
but it is confidently believed the recognition and separation 
of the preceding species and subspecies will at least narrow 
the problem. A key is here offered, not only to separate 
these recognized forms, but to call attention to other prob- 
lematic variants for at least a part of which names may 
already be available when the Neotropical relatives have 
been adequately reviewed. 


di MNES at esc.ci i eaeashesaatets cues te sevice aie eee Zz 
Females. <:c)a.02ihaniechcneie ee ee 8 
2. Scutellum and thorax concolorous, dark ............c006+- 3 
Scutellum reddish on the posterior margin ................ 6 
3. Upper eye facets markedly enlarged, glabrous or 
imperceptibly hairy c....0.. noe ee ee 4 
Upper eye facets but little enlarged, normally plain- 
ly hairy (Texas) 0g oe eee 5 


Dee o reer eeessenees 


serseeeeeseceeneneenennnasecs sit ceedl See ee Ne eee eS lineola Fabr. 
Middorsal and sublateral stripes yellow..lineola subsp. ? 


5. Femora infuscated; scape somewhat enlarged ........ 
Bn canonsovis Sub pt cede Siena OT Oe ama ea sear tae ane amplifrons Kroéb 
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hs 


12. 
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Legs concolorous, reddish; scape norma] ................ sp.? 


Upper eye facets little differentiated, bare under a 
hand lens; legs predominantly reddish ..............c:0.606 
oe OPE CO oe lineola subsp. scutellaris Wk. 

Upper eye facets much enlarged, plainly hairy; legs 
VoL SUS Se CEE AE Eg 9 eee ae A ee te a 


Femora of at least fore and hing legs predomin- 
antly infuscated; body colors contrasting ............ 
ee eR caodona dca dS ckstis vittiger subsp. schwardti nov 

Legs, at least 2 hind pairs, concolorous pallid, and 


FACGEU  GOULAWESLOPIY Ti CS. i Pigs he cveeensig i bdatalai hens Riis? 
vittiger subsp. nippontucki nov. 


eee e ee eee aaeeeeeesescsees 


Scutellum and thorax concolorous, dark .................005 9 
Scutellum reddish on posterior margin; sublateral 
abdominal stripes markedly irregular .................. 11 


Front narrow, height 5 to 7 times its basal width 
PP eta Nt Re Ae Sa teh OY Bee Ook cay he lineola Fabr 


Front broader, seldom more than 1: 4.5 ...........c.e 10 


Frontal margins parallel, index about 1:4; sub- 
lateral stripes irregular .................. amplifrons Krob. 

Front convergent below, index 1: 3.5 to 4.5; 
sublateral stripes mostly even and regular, or 
lateral dark lines Missing ................00008 sp. or subsp. ? 


ecs predominantly reddish ...2..0......<6<.isesncdesssneedcenctene 12 


Femora of at least fore and hind pair infuscated or 
CINE COURS .v.ce se fvca se cousie’ vittiger subsp. schwardti nov. 


Body markings contrasting; outer hind-tibial fringe 
mostly black; front usually evenly convergent 
PPONACVERCOK 6% sc siseoahs lineola subsp. scutellaris W1k. 

Body color faded in appearance, the middorsal stripe 
not especially paler than the sublateral ones; 
hind-tibial fringe mostly white; frontal margins 


TALNSI DOW CGsiiy TNO TIONS 2 oi.gh a i.e caed. cca pie eeveceus 
vittiger subsp. nippontucki nov. 


Sees erm eccrereesesseeeesersssessenes 
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T. quinquevittatus Wied. Discussion of this species is 
here appended since it has been considered as one of the 
lineola group although the writer disagrees with this as- 
signment in the restricted sense. The type female now in 
the Vienna Museum, together with the type male and “?” 
female of costalis Wied. were loaned to me through courtesy 
of Dr. Max. Beier. All were greased and the venter of the 
male completely obscured by an extraneous coating, but the 
natural condition was nicely restored by a cleaning in ace- 
tate. The “? costalis’ female is lineola-like with clear wings 
and the entire antenne and hind femora reddish, the front 
narrow as in the typical form, but not being a type cannot 
have nomenclatorial influence, in spite of 2 such labels in 
different hands on the specimen. Doubtless the “Savannah” 
é@ referred to by Osten Sacken (1878, p. 228) as quinque- 
vittatus was confused with the costalis type. 

After cleaning of the two types, it is obvious they are 
conspecific with vicarius Walk. (1848, as considered by 
Stone (1938). This would place quinquevittatus as the 
prior name for this common species, if the “type” is Wiede- 
mann’s original specimen. In all points including size, the 
original Latin description agrees with this better than with 
a small lineola-like specimen to which complex Hine and 
Stone questionably referred the name. Omitted reference to 
a yellow costal cell cannot, however, be inferred by his com- 
parison of the wing with “T. dorsigero” which supposedly 
has entirely hyaline wings. It is doubtful if even so careful 
a student as Wiedemann could have been expected to as- 
sociate the sexes of his specimens seven years apart in their 
original condition. 

The chief doubt on the authenticity of this specimen, how- 
ever, is the locality which is written on 2 of the 3 labels as 
“Savannah” with no mention of the published reference 
“Mexico”. Dr. Beier assures me that the original labels 
and specimen have remained associated, and that “Savan- 
nah” is the locality entered in the Museum “genannte Buch’, 
so that one is led to question if Wiedemann may not have 
thought he was publishing the country in which Savannah 
was located at this early date. The geography of North 
America over a century ago, and especially the extent of 
Mexico, was quite different than it is today. In consequence 
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of, rather than in spite of, Osten Sacken’s remarks (pp. xv 
and 229) on the Wiedemann types, I am inclined to agree 
that this must be the original specimen. There is some 
satisfaction in returning the species to the excellent dipterist 
by whom it was first recognized, and thus obviating use of 
another of the inadequately described Walkerian names 
which Osten Sacken considered so distasteful. 

The synonomy therefore includes costalis Wied. (not 
Lichtenstein), vicarius Walk. (partim), baltimorensis 
Macq., and floridanus Szil. 

Structurally indistinguishable from the species are nigro- 
vittatus Macq., fuscicostatus Hine, and mularis Stone, so 
that differentiation depends on tinctorial characters—chief- 
ly the intensity of yellowing of the callosity, palpi, face, 
pleure and costal cells, and differences in the abdominal 
pattern. Variations in these characters make some speci- 
mens difficult to assign, and the situation is somewhat ana- 
logous to the lineola complex without the structural dif- 
ferences in the males for support of separation. Variation 
in distribution of black and faint to more prominent sub- 
lateral red on the abdomen of certain specimens suggests 
that mularis may be a melanistic phase of quinquevittatus. 


SUMMARY 


The Tabanus lineola complex in Nearctic America is dis- 
cussed, and the following forms recognized: lineola Fabr. 
s. str. and subsp. scutellaris Wlk., T. vittiger subspp. 
schwardti nov. and nippontucki nov., and T. amplifrons 
Kréb. For an adequate conception of these, associated males 
were essential. JT. quinquevittatus Wied. is considered the 
prior name for T. costalis Wied. (not Licht.) and T. vicarius 
Wlk., thus removing it from the lineola complex. 

My special thanks are due Drs. G. B. Fairchild and Alan 
Stone for helpful suggestions and loan of pertinent material, 
and to Drs. J. H. Beamer, T. H. G. Aitken, Walter Stanley, 
Ada L. Oleson, and many others for additional specimens. 
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CORRECTION 


In Psyche, vol. 48, p. 124, line 25, ‘motor fibers” should — 


read “motor association fibers.” 
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- three years, $5.00 each. a 
Volumes 12, 14, 17, each covering a single year, $1 .00 each. 
Volumes 18; 19, 20, 21, 22, 23, 24, 25, 26, each covering a 
: ive year, $1.50 each. 
Volumes 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 
. at, 4, 43, 44, 45, 46, 47, 48 each covering a single year, $2.00. 
s Orders for 2 or more volumes subject to a discount of 10%. 
"Orders for 10 or more volumes subject to a discount of 20%. 
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| Allorders should be adaressed to 


= iF M. CARPENTER, ‘Associate Rito of Payee, 
“Harvard Unive, 
oo Mass. 


